The theme of improvement thermal proprieties of external cladding according to the New EU Directive is still a hot topic, which needs to be answered necessarily till December 2020. Maintenance and repair of existing ETICS became to also an actual open theme in search solutions for existing constructions. The aim of the research in this review is to analyze influence of layers the alternative thermal materials in technology "double thermal insulation". Humidity and temperature conditions will be further examined in connection with the development and colonization of microorganisms on surface construction.
Introduction
During 25 years of insulation in Slovakia, several recurring faults of ETICS have been found. They are usually caused by incorrect realizations or projections. There are many incipient faults by [5] , [6] , especially for excessive tensions in base material below final layer of composite systems.
The most common failures of visual identification are:
• cracks in each direction • scaling and any mechanical damage • separation of the plaster surface from the other layers • separation of the reinforcing layer from the thermal insulation • contamination by microorganisms and biological attacks on the ETICS layers
The causes of the biological attacks are not exactly known. They are related to several factors. One of the factors are microorganisms in the air, soil and water around us. Another factor is the material base of the plaster. The research shows that ETICS plasters with higher levels of DOI: 10.1515 DOI: 10. /sspjce-2017 acrylates and dispersions are attacked more. The mineral plasters have much better quality as plasters for acrylates and dispersions, those results in longer drying time for surface of the plaster [9] . The long term wet part of plaster is available for the formation of biofilm.
The most efficient protection methods and technologies to remove microorganisms from plaster are direct chemical methods. These methods use toxic effects of chemicals and biocides containing heavy metals to the microorganisms. Technologies for destruction of microorganisms are environmentally burdening their environment, especially water, soil. They are expensive and also ineffective. Durability of the purification of the plaster from microorganisms is 3 -5 years [9] . That was limited by biodegradation ETICS, it is necessary to perform cleaning cycles.
Repairing ETICS technology double thermal insulation
A global resolution defect on the surface of ETICS expect technologies to repair the built of ETICS. This technology responds to the increasing requirements of standardized energy performance of buildings (EPBD) 2020 [4]. Additional improvement of the ETICS thermal properties can be realised by double thermal insulation [7] . The essence of "doubling" is adding another thermal insulation layer, reinforcing layer and new plaster, the best mineral plaster. In projection of "doubling" ETICS we have to proceed so that all requirements [1] will be completed and also [2] with new requirements for the fire protection. A new plaster on double thermal insulation has to have modified properties that can reduce the risk of biological attack ETICS surface.
Thermal insulation contact systems can be designed and built on the base of EPS and MW, which meet the requirements [1] , and that demonstrate their interaction with the system of duplication [7] . There are insulating materials based on polyurethanes on the market. To double insulation we can use smaller thickness boards with their properties (thermal insulation and diffusion properties). Negative impact on the illumination of room can be significantly reduced. On aim of this research was to analyze the alternative solutions of a thermal insulation layer in the construction of double thermal insulation. 
Research methodology
The principles of double thermal insulation show that the new insulating material has to be the same or better diffusion of properties than the original material. By reckoning [7] on Slovakia is 85-90% ETICS insulated with expanded polystyrene (EPS). Therefore, the research was a reason for using the thermal insulation from polystyrene and the original external cladding panel construction BA-BC, which it has a high representation in Slovakia [8] .
Figure 2: Track construction thermal insulation of apartment block the public housing (panel system BA-BC). Prepared by [8] The subject of the research was to detect differences in the thermal-technical and humidity parameters of double skin construction:
• with the thermal insulation from polystyrene • with the thermal insulation based on polyurethane foam.
The first step was to analyse properties in different thermal insulations in composition of double contact thermal insulation system (table 1 and table 2 ). In the first alternative, in the double thermal insulation (Double ETICS) calculated properties with thermal insulation from polystyrene. Bulk density is the 40 kg / m3 and the diffusion resistance factor is the 53.
The second alternative was in the construction of double thermal insulation material from polyurethane boards. The thermal insulation based on polyurethane has a bulk density of the 34 kg / m3 and diffusion resistance factor has the 20. The proposal thickness insulation follows:
• Alternative I: The minimum thickness thermal insulation of EPS in achieving the standard requirements of U N = U r2 to the year 2020 is 60 mm.
• Alternative II: The minimum thickness thermal insulation of PUR in achieving the standard requirements of U N = U r2 to the year 2020 is 40 mm. Assessment of thermal and technical criteria and humidity criteria of such composite construction results from the following figure: Table 5 : The results of calculation of thermal-technical properties in the structure of double skin construction (RUR-polyurethane boards) [14] .
From review of a typical part in the construction of double thermal insulation shows, that the usage of polystyrene insulation is a considerable supposition condensation of vapor pressure in the areas of connection air cavities the original and new thermal insulation. For the thermal isolation from polyurethane foam shows, that the risk is lower.
Discussion
The results of models show the advantages of the design structure for double thermal insulation in alternative II.
The thermal engineering aspect is not the only decision criterion for selecting solutions recovery doubling thermal insulation ETICS. This solution offers less restriction than the sunlit of interior spaces, but objective results require a complete assessment:
1.
The assessment of condensation in the composite structure • recovering biological attack in contact with the original and new ETICS construction 2.
The assessment of current regional regulations in fire protection:
• fire barriers to dilatation, around windows and doors at the balconies 3.
Technical indicators for the implementation • weight board, handling ability, storage requirements and so on 4.
Economic indicators • the unit price, labour content and so on Economic indicators are not used for the total cost of a new ETICS. They are reduced to the basic materials, to which they need to implement the design. Economic indicators must include the cost of transport of the construction site, on workplace and the costs of storage space.
In the alternative II, they can be at a lower thickness thermal insulation and lower weight boards to make interesting numbers. Economic indicators must include the cost of plumbing related construction. A comparison of the total cost of the alternative solutions to the double thermal insulation could be the subject of further research.
Selected economic indicators are processed according to 
Summary
The double thermal insulation technology brings new challenges for ETICS details.
